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The LHCb Upgrade
H. Dijkstra∗
CERN, CH-1211, Geneva 23, Switzerland
The LHCb detector has been designed to study CP violation and other rare phenomena in B-
meson decays up to a luminosity of ∼ 5.1032cm−2s−1. This paper will describe what is limiting
LHCb to exploit the much higher luminosities available at the LHC, and what are the baseline
modifications which will remedy these limitations. The aim of SuperLHCb is to increase the yields
in hadronic B-decay channels by about a factor twenty compared to LHCb, while for channels with
leptons in the final state a factor ten increase in statistics is envisaged.
I. INTRODUCTION
The LHCb experiment has been conceived to study
CP violation and other rare phenomena in the B-
meson decays with very high precision. The exper-
iment is at the moment in the last phase of its con-
struction, and is expected to be fully operational when
the LHC machine will deliver its first pp collisions at
14 TeV in the summer of 2008. Figure 1 shows the
layout of the detector, of which a detailed description
can be found in [1]. The detector has been designed
to be able to cope with an instantaneous luminosity
up to ∼ 5.1032cm−2s−1, and a total radiation dose
corresponding to ∼ 20 fb−1. After an initial shake
down of the detector in 2008, the aim is to look for
New Physics (NP) signatures compatible with lumi-
nosities around ∼ 0.5 fb−1. The next four to five
years, LHCb will accumulate ∼ 10 fb−1 to exploit the
full physics program envisaged for the present detec-
tor. In the next section a selection will be presented of
the expected performance of LHCb within the afore-
mentioned luminosity range.
As mentioned above, LHCb will run at luminosities
a factor 20-50 below the 1034cm−2s−1 design lumi-
nosity of the LHC. The machine optics of LHCb do
allow to focus the beams sufficiently to run at lumi-
nosities a factor ten larger. Hence, the upgrade of
LHCb is purely a question of the detector being able
to profit from a higher peak luminosity. Section III
will describe the conditions as a function of the deliv-
ered peak luminosity, and the limitations of LHCb to
efficiently exploit an increase in luminosity.
The baseline upgrade scenario of the detector to Su-
perLHCb will be discussed in section IV, followed by
expectations of yields for some selected physics chan-
nels in comparison with the proposed SuperKEKB
performance in section V. The conclusions will be
presented in section VI.
∗for the LHCb collaboration
II. EXPECTED PERFORMANCE OF LHCB
The expected performance of LHCb is determined
by generating pp interactions using the PYTHIA 6.2
generator [2], with the predefined option MSEL=2.
To extrapolate to 14 TeV CM the value of the pminT
parameter has been tuned as a function of energy to
existing data [3]. The resulting charged track mul-
tiplicities in the acceptance of the spectrometer are
∼ 25% larger than a similar tuning of CDF [4]. The
particles are propagated through a detailed detector
description using GEANT. Pileup in a bunch crossing,
and spill-over from preceding and following bunches is
included. Trigger studies have shown that the events
written to storage are dominated by bb¯-events, hence
all background is assumed to originate from bb¯-events,
of which the equivalent of about 13 minutes of LHCb
running have been fully simulated.
A. BR(Bs → µ
+µ−)
The rare loop decay of Bs → µ
+µ− is sensitive
to extensions of the Standard Model (SM) through
loop corrections. Within the SM the decay rate
has been computed [5] to be BR(Bs → µ
+µ−) =
(3.4 ± 0.4)10−9. NP physics beyond the SM can in-
crease this BR. In the minimal super-symmetric ex-
tension of the SM (MSSM) the BR increases as tan6β,
where tanβ is the ratio of the Higgs vacuum expecta-
tion values. Hence, this makes the BR sensitive to
models which prefer a relatively large tanβ. As an
example figure 2 shows the expected BR as a func-
tion of the gaugino mass in the framework of a con-
strained minimal super-symmetric extension of the
SM (CMSSM)[6]. The experimental challenge lies in
the rejection of background, which is predominantly
due to two muons which combine to form a good ver-
tex with a signal mass. The muons originate either
from semi-leptonic B-decays, or are due to misiden-
tification of hadrons. LHCb combines a good invari-
ant mass resolution, σ(Mµµ) ≈ 20 MeV, and excellent
vertex resolution. In addition, the trigger can accept
events with pµT ≥ 1 GeV. Figure 3 shows the sensitiv-
ity [7] of BR(Bs → µ
+µ−) as a function of integrated
luminosity. Within the first years of running LHCb
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FIG. 1: LHCb detector layout, showing the Vertex Locator (VELO), the dipole magnet, the two RICH detectors, the
four tracking stations TT, T1-T3, the Scintillating Pad Detector (SPD), Preshower (PS), Electromagnetic (ECAL) and
Hadronic (HCAL) calorimeters, and the five muon stations M1-M5.
should be able to probe the whole CMSSM parameter
space for large tanβ values via this rare loop decay.
FIG. 2: The CMSSM prediction for BR(Bs → µ
+µ−) as
a function of the gaugino mass m1/2 from [6].
B. NP effects in B→ K∗(Kπ)µ+µ−
While it is shown in the previous section that LHCb
is very sensitive to NP effects at large tanβ with a
modest integrated luminosity, this section will explore
the sensitivity to small tanβ parameter space using
the second transversity amplitude A
(2)
T [8] in the decay
B→ K∗(Kπ)µ+µ−. Figure 4 shows A
(2)
T as a function
of the dimuon mass for both the SM expectation, and
for a representative choice of NP parameters, notably
tanβ = 5, which do take into account the constraints
from present observations. Note that the whole region
between the shown NP curves and the SM are filled
by solutions consistent with the constraints. The ex-
pected LHCb 95% confidence interval sensitivity for
10 fb−1 has been superimposed [9], assuming our mea-
surements will fall precisely on the chosen NP expec-
tation. While 10 fb−1 might allow to observe a hint
of NP, an ten fold increase in statistic will allow a real
observation of NP if nature has chosen this particular
constellation.
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FIG. 3: The LHCb reach to observe (3σ) or discover (5σ)
the BR(Bs → µ
+µ−) as a function of integrated luminos-
ity.
FIG. 4: A
(2)
T as a function of the dimuon mass for the SM
(top curve), and in the presence of NP contributions to
the Wilson coefficients C7, C9 and C10 as described in [8].
The data points indicate the expected 95% confidense level
sensitivity of LHCb for an integrated luminosity of 10 fb−1.
C. NP in b→ ss¯s transitions
Arguably the most intriguing hint of NP contribu-
tions to virtual loops in B-decays comes from the dis-
crepancy between sin2β measured in the time depen-
dent CP asymmetries in b → cc¯s and in b → ss¯s
transitions. The later cannot decay via a tree dia-
gram in the SM, and hence is sensitive to NP contri-
butions in its loop decay diagrams. The HFAG [10]
averages for sin2β(B→ J/ψK0S) = 0.668± 0.026, and
sin2βeff(B → φK0S) = 0.39 ± 0.18. Although the dis-
crepancy is not statistically significant, all b → ss¯s
show a value of sin2βeff which is lower than the tree
counterpart. The expected sensitivity of LHCb for
10 fb−1 is σ(sin2βeff(B → φK0S)) = ±0.14, while
B-factories for a combined integrated luminosity of
2 ab−1 expect an error of ±0.12 in sin2βeff(B→ φK0S).
In addition LHCb has access to measuring the time
dependent CP asymmetries in Bs-decays, which give
access to the CP violating weak phase φ. While
φSMd (B → J/ψK
0
S) = 2β, φ
SM
s (B → J/ψφ) = 2χ,
which is constrained to -0.035±0.0140.006 by a fit to the uni-
tary triangle within the SM[11]. NP in the Bs ↔ B¯s
mixing box diagram could enhance φs. With a mod-
est integrated luminosity of 0.5 fb−1 LHCb is ex-
pected to reach a sensitivity of σ(φs(Bs → J/ψφ)) =
0.046 [12]. Already this sensitivity will constrain the
parameters space of many extensions of the SM [13].
The golden hadronic counterpart is the decay Bs →
φφ, which can only proceed via loop diagrams in
the SM. In addition there is a cancellation of the
Bs mixing and decay phase in the SM [14], which
makes that φs(Bs → φφ) ≈ 0. The BR(Bs →
J/ψ(µ+µ−)φ(K+K−)) is a factor eight larger than
BR(Bs → φ(K
+K−)φ(K+K−)). In addition, as will
be explained in the next section, this channel is much
harder to trigger efficiently than channels with muons
in the final state. As a consequence, LHCb expects
σ(φφφs ) = 0.054 [15] for an integrated luminosity of
10 fb−1. Even a factor of twenty increase in statistics
will result in an experimental error on φφφs which is
larger than the theoretical error.
III. THE LUMINOSITY UPGRADE
Before going into details about what is limiting the
LHCb detector to already profit from day one from
larger luminosities, what follows is a brief description
of the experimental environment at the LHCb interac-
tion point as a function of luminosity. As already men-
tioned in the introduction, the LHC machine has been
designed to deliver a luminosity up to 1034cm−2s−1
at a General Purpose Detector (GPD). The optics
around the LHCb interaction point (P8) allows LHCb
to run at a luminosity up to 50% of the luminosity
available at a GPD. Hence, the nominal LHC ma-
chine could deliver luminosities up to 5.1033cm−2s−1
at P8[22]. The bunch crossing rate at P8 is given by
the LHC machine to be 40.08 MHz, while 2622 out
of the theoretically possible 3564 crossings [16] have
protons in both bunches. Hence, the maximum rate
of crossings with at least one pp interaction is ∼ 30
MHz. The expected inelastic pp cross-section is 79.2
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mb, of which 63 mb has at least two charged particles
which can be reconstructed, the so-called visible cross-
section. Figure 5 show the number of crossings with
at least one visible interaction and the mean number
of visible interaction per crossing as a function of lu-
minosity. Note that increasing the luminosity from
FIG. 5: Top plot shows the number of crossings with
visible pp-interactions as a function of luminosity. The
bottom plot shows the average number of visible pp-
interactions per crossing, for events with at least one pp-
interaction.
(2 → 10).1032cm−2s−1 will only increase the mean
number of interactions per crossing by a factor two,
since the number of crossings with at least one interac-
tions increases from 10→ 26 MHz. While the increase
in occupancy for detectors which are only sensitive to
pileup is minimal, spill-over increases linearly with lu-
minosity as is indicated in the bottom plot of figure 5.
A. The LHCb Trigger
LHCb has a two level trigger system, called Level-0
(L0) and the High Level Trigger (HLT). L0 is a trig-
ger implemented in hardware, and its purpose is to
reduce the rate of crossings with interactions to be-
low a rate of 1.1 MHz. This is the maximum rate
at which all LHCb data can be readout by the front-
end (FE) electronics. L0 reconstructs the highest ET
hadron, electron and photon, and the two highest pT
muons. It triggers on events with a threshold of typi-
cally EhadronT
>
∼ 3.5 GeV, E
e,γ
T
>
∼ 2.5 GeV, and p
µ
T
>
∼ 1
GeV at 2.1032 cm−2s−1. Figure 6 shows the yield
of L0-triggered events, normalized to their yield at
2.1032 cm−2s−1 as a function of the luminosity for a
leptonic and a hadronic B-decay channel. The L0-
FIG. 6: The L0-trigger yield as a function of luminos-
ity for two decay channels: µµK∗ (open points) and φφ
(closed points). The total L0-trigger yield, and the contri-
butions from the L0-hadron and muon triggers are shown
separately.
hadron trigger absorbs ∼ 70% of the L0 bandwidth
at 2.1032 cm−2s−1, and its threshold is already larger
than half the B-mass. The increase in mainly the rate
of visible pp interactions requires an increase in the
threshold, and the resulting loss in efficiency nullifies
the increase in luminosity, resulting in an almost con-
stant yield for the hadron trigger. Contrary, the muon
trigger absorbs only∼ 15% of the available bandwidth
at 2.1032 cm−2s−1, at which rate it already has a ef-
ficiency around 90% for leptonic B-decays. For larger
luminosities the loss in efficiency is minor, showing an
almost linear dependence of its yield on luminosity.
Note that at a luminosity of 5.1032 cm−2s−1 about
half the yield in Bs → φφ is due to the muon trigger
on the leptonic decay of the tagging B.
After L0, all detectors are readout, and full event
building is performed on the CPU nodes of the Event
Filter Farm (EFF). The HLT consists of a C++ ap-
plication which is running on every CPU of the EFF,
which contains between 1000 and 2000 multi-core
computing nodes. Each HLT application has access
to all data in one event, and thus in principle could
be executing the off-line selection algorithms, which
would render it a 100% trigger efficiency by defini-
tion. But given the 1 MHz output rate of L0 and the
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limited CPU power available, the HLT aims at reject-
ing the bulk of the events by using only part of the full
information which is available. The HLT starts with
so-called alleys, where each alley addresses one of the
trigger types of the L0-trigger, enriching the B-content
of the events by refining the L0 objects, and adding
impact parameter information. If an event is selected
by at least one alley, it is processed by the inclusive
triggers, where specific resonances are reconstructed
and selected, and the exclusive triggers, which aim to
fully reconstruct B-hadron final states. Events will be
written to storage with a rate of ∼ 2 kHz.
As is shown in figure 6, even hadronic B-decays re-
ceive a considerable fraction of their L0 efficiency due
to the muon trigger which is usually fired by a lep-
tonic decay of the opposite B. Hence, in the 2 kHz
output rate about half is reserved for events with a
large pT muon with a significant impact parameter.
Simulation shows that 900 Hz of single muon triggers
contain ∼ 550 Hz of true B → µX decays. Figure 7
illustrates the yield of B-decays, of which the decay
products are fully contained in the LHCb acceptance,
while the event is triggered on the semi-leptonic B-
decay of the other B-hadron. It shows the correlation
of the BB¯-pair in pseudo rapidity, which makes that
when the lepton from a semi-leptonic decay of one
of the B-mesons is in the acceptance of LHCb, there
is a 30 − 40% probability that all the decay product
of the opposite B are also contained in the spectrome-
ter. Hence, just the inclusive muon trigger will already
provide a rate of ∼ 109/fb−1 fully contained B-decays,
with a tagging performance of ǫD2 ≈ 0.15 due to the
presence of a large pT muon.
The typical efficiency of the whole trigger chain for
hadronic, radiative and leptonic B-decays is 25-30%,
30-40% and 60-70% respectively. An upgrade of the
trigger should not only be able to cope with larger
luminosities, but should be designed to at least gain
a factor two for hadronic B-decays like Bs → φφ.
B. Tracking and Particle Identification
The tracking of LHCb commences by reconstruct-
ing all tracks inside the VELO. The VELO is based
on silicon (Si)-sensors, and the channel occupancy at
2.1032 cm−2s−1 is ∼ 1%, which is kept roughly con-
stant as a function of the radius due to the layout
of the strips. This occupancy increases to ∼ 3%
at 2.1033 cm−2s−1. As a result the tracking perfor-
mance [17] in the VELO looses only 2.7% in efficiency
for this factor ten increase in luminosity, while us-
ing reconstruction code tuned for the low luminosities.
This is as expected from figure 5, since the VELO elec-
tronics has a limited sensitivity to spill-over, and as
a consequence only 27% of its hits at 2.1033 cm−2s−1
are due to spill-over.
To assign momentum to the VELO tracks, every
FIG. 7: Top plot shows the pseudo rapidity (η) correla-
tion of a BB¯-pair. Of all the produced BB¯-pairs (black
dots), the single muon trigger selects the pairs of which
one B has its decay-muon inside the acceptance of LHCb
(green squares). The blue squares indicate the rapidity
of the other B, if all its decay products are inside the
LHCb acceptance. The bottom plot shows the fraction
of “other” B-decays in the LHCb acceptance as a function
of the number of B-decay products.
track is combined with a hit in the T-stations, located
behind the magnet, in turn. Around the trajectory
defined by the VELO track and a T-hit, a search is
performed in the other tracking stations including TT.
In addition there is also a stand-alone pattern recog-
nition performed in the T-stations, mainly to recover
K0S which decay behind the VELO. The outer part of
the T-stations (OT) are constructed of 5 mm diam-
eter straws, with a drift-time up to 50 ns. Including
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the effect of the length of the 2.4 m long wires, this
requires a readout gate of three consecutive crossings
to obtain the maximum efficiency. As a consequence,
the OT occupancy rises from 6 → 25% for a ten-fold
luminosity increase from (2 → 20).1032 cm−2s−1. At
2.1033 cm−2s−1 60% of the OT hits are due to spill-
over. Both TT and the inner part of the T-stations
(IT) are made of Si-sensors. At 2.1033 cm−2s−1
44(25)% of the TT(IT) hits are due to spill-over.
The tracking performance as a function of lumi-
nosity is shown in figure 8. Above a luminosity of
FIG. 8: The tracking efficiency as a function of luminosity.
Limited spill-over uses the same spill-over as obtained at
a luminosity of 2.1032 cm−2s−1, irrespective of the lumi-
nosity.
5.1032 cm−2s−1 the difference between the tracking
performance with full spill-over and a spill-over equiv-
alent to the spill-over at 2.1032 cm−2s−1 is clearly vis-
ible. The per track loss in tracking efficiency from
(2 → 10).1032 cm−2s−1 is ∼ 5%, which is a small
price to be paid, even for a 4-prong decay, compared
to the factor 5 increase in luminosity. However, an ad-
ditional increase of a factor two in luminosity would
result in a loss of 36% of the 4-prong decays, hence
would almost eliminate the additional factor two in-
crease.
The electronics of the RICH detector is virtually in-
sensitive to spill-over. The increase in occupancy for
an event with a BB¯-pair and its pileup events is only
a factor 2.5 for the factor ten increase in luminosity to
2.1033 cm−2s−1. This is even a smaller increase than
shown in figure 5, since pp-interactions producing a
BB¯-pair cause about twice the occupancy compared
to visible pp-interactions. The efficiency to positively
identify a kaon degrades by 10% for the 10 fold in-
crease in luminosity. The loss is dominated by the
degradation of the RICH1 performance, which has the
higher backgrounds and occupancies. In the above
simulation the effect of inefficiency due to overflowing
buffers at high occupancy has not been taken into ac-
count, since it will be argued in the next section that
the front-end electronics will have to be replaced to
allow the trigger to be upgraded.
The muon chambers and the calorimeters both have
negligible sensitivity to spill-over, and hence the in-
crease in occupancy follows the same trend as that of
the RICH. Their performances development as a func-
tion of luminosity is more related to dead time ineffi-
ciency and radiation damage, rather than occupancy
per bunch crossing. These effects are not simulated
in the MC, and hence no reliable performance as a
function of luminosity is available.
IV. THE SUPERLHCB DETECTOR
In the previous section it was shown that the sub-
system of LHCb which does not scale in performance
with an increased luminosity is the trigger, and in par-
ticular the trigger for hadronic B-decays which will not
be able to retain its efficiency for larger luminosities.
Since the trigger efficiency for hadronic B-decays is
expected to be 25 − 30%, the goal of an upgrade of
the trigger should also be to to improve on the hadron
trigger efficiency by at least a factor two. At 14 TeV
center of mass pp collisions σbb¯ is assumed to be 500
µb. Hence, with a luminosity of 2.1033 cm−2s−1 there
will be 106 bb¯-pairs produced in the LHCb interac-
tion point per second, of which 43% will have at least
one B-hadron with a polar angle below 400 mrad, i.e.
pointing in the direction of the spectrometer. Hence,
an efficient and selective trigger should already at a
very large rate be able to distinguish between wanted
and unwanted B-decays. Pilot studies on improving
the trigger all show that the only way to be able to
provide adequate selectivity of the trigger, and main-
tain large efficiency for hadronic B-decays is to be able
to measure both the momentum and impact parame-
ter of B-decay products simultaneously.
The present FE-architecture imposes that the de-
tectors which do not participate in the L0-trigger can
only be read-out with a maximum event rate of 1.1
MHz, and that the L0-latency available for making
the L0 decision, which is now 1.5µs, can be stretched
to a few µs at most. The algorithms required to ef-
ficiently select B-decays require latencies far superior
to what is available with the present architecture.
Hence, SuperLHCb has opted for a FE-architecture
which requires all sub-detectors to read-out their data
at the full 40 MHz rate of the LHC machine. The data
should be transmitted over optical fibers to an inter-
face board (TELL40 [18]) between the FE and a large
EFF. The trigger algorithm is then executed on the
EFF, much like the present HLT. Technology track-
ing estimates show that by 2013 SuperLHCb should
be able to acquire sufficient CPU power to be able to
perform a HLT like trigger on a large CPU farm. How-
ever, in case the EFF at the start of SuperLHCb would
be undersized, the TELL40 boards will be equipped
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with a throttle to prevent buffer overflows. This throt-
tle should also include an event selection much like the
present L0, based on the data available in the TELL40
boards, to enrich rather than just pre-scale events. At
a luminosity of 6.1032 cm−2s−1 and an assumed CPU
power able to process 5 MHz of events, the trigger ef-
ficiency is 66% for the channel Bs → D
∓
s K
±. For this
simulation the throttle requires at least one HCAL-
cluster with EhadronT > 3 GeV, which has an efficiency
of 76% for this signal. Note that a 2 GeV require-
ment would correspond to 10 MHz of input rate into
the EFF, while it would increase the efficiency from
76 → 95% at the start of the EFF, while with LHCb
running at 2.1032 cm−2s−1 the equivalent efficiency
for this channel at the start of the HLT is only 39%.
The upgraded FE-architecture requires that the
FE-electronics of all sub-detectors needs to be re-
placed, with the exception of the muon chambers
which already have the 40 MHz capability. The Si-
detectors, which cover the areas close to the beam,
will suffer from a five fold increase in allowed radiation
dose, and hence need to be replaced by more radiation
resistant technologies. For the RICH the photon de-
tection and the FE-electronics is combined in a Hybrid
Photo Detector, which needs to be replaced entirely.
The OT requires the replacement of its FE-boards.
Running these detectors with a slightly faster gas,
combined with taking advantage of being able to pre-
process spill-over in the TELL40 boards could reduce
the occupancy from 25 → 17% at 2.1033 cm−2s−1.
This could be combined with enlarging the coverage
of IT, to reduce the occupancy close to the beam even
further. The M1 muon chamber, which is located just
before the Calorimeter, would suffer from a too high
occupancy, and will be removed. It now serves to
provide an improved momentum measurement in L0,
which will no longer be necessary. The resolution in
the inner part of the Calorimeter will degrade with ra-
diation. It will have to be replaced with a more radia-
tion tolerant technology. This might also allow LHCb
to extend the calorimeter coverage down to η = 5 from
the present maximum pseudo rapidity of 4.2, i.e. an
increase in coverage of 25%. Last but not least, all
results presented from simulation studies did not at-
tempt to adapt the algorithms to a higher occupancy
environment, hence they are considered to be conser-
vative.
V. PROJECTED YIELDS OF SUPERLHCB
The LHC machine schedule assumes that first col-
lisions at 14 TeV will be delivered in the summer of
2008. The top plot of figure 9 shows the expected in-
tegrated luminosity profile, which assumes that LHCb
will run at (2−5).1032 cm−2s−1, and that the machine
and experiment will only slowly ramp up to the full
capability in 2011.
LHCb would then run at maximum luminosity for
two years, and then have a one year shutdown to
change over to the new FE-architecture in 2013. In
2014 it assumes to run at half of its full capability, af-
ter which it accumulates 20 fb−1 per year for the rest
of the next decade.
For comparison the running scenario of the pro-
posed SuperKEKB [19] is shown in the same plot.
The closed squares (open circles) show the informa-
tion of LHCb (KEKB). The middle and bottom plots
show the expected yield for B→ K∗µµ, Bs→ φφ and
B → φKS after trigger and strict off-line selection
to obtain a good Background/Signal ratio. For the
channels which require tagging to perform the time
dependent CP asymmetry analysis, the yield has been
multiplied by the effective tagging efficiency ǫD2, 0.07
and 0.3 for LHCb and KEKB respectively, to take into
account the better tagging performance at a B-factory.
VI. CONCLUSIONS
The last few years have seen an impressive progress
in precision measurements of B-decays, notably from
the B-factories and the Fermilab collider. The re-
markable agreement between CP conserving and vi-
olating observables indicates that the main source
of CP-violation can be attributed to the KM-
mechanism [20]. In their quest for discovering NP,
the new generation of experiments have to be able to
detect small deviations from the SM, which requires
increasingly larger data sets. LHCb is nearing the
end of its construction, and will be ready to look for
NP with a projected integrated luminosity of around
10 fb−1 in the years to come. This paper describes the
way LHCb can be upgraded to be able to have access
to NP even beyond the possibilities of the first phase
of LHCb.
The main component of LHCb which limits it to
profit from the available nominal luminosity of the
LHC machine is the hadron-trigger. Consequently Su-
perLHCb will have a new FE-architecture and trigger
which aims at being able to cope with luminosities
around 2.1033 cm−2s−1, and which will have a hadron
trigger efficiency twice larger than the present trig-
ger, resulting in a twenty fold increase in hadronic
B-decays available for analysis. In addition, the lep-
tonic decay channels will profit from an increase in
luminosity at least linearly.
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